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Outlines
1. Climate change and its causes
2. Climate smart agriculture and its principles
3. Climate smart agriculture practices – examples 
Purpose of the training
This training manual helps the participants to:
✓Understand the concept of climate-smart agriculture and its components; 
✓Become familiar with various CSA technologies, practices and solutions appropriate for diverse 
geographic locations of Ethiopia; 
What is climate change?
Climate change is defined as a
change in weather patterns
including temperature, rainfall,































Major climate-related challenges in Ethiopia – Doyogena as a case study
Major climate-related challenges in Ethiopia – Basona (Debe Berhan) as a case study





- the main causes of the emission in
the atmosphere that results in
warming of earth’s surface leading to
climate change.
A. Burning of fossil fuels
B. Forest degradation
C. Intensive use of agrochemicals
D. Intensive livestock production
E. Transport/ urban waste composting
GHGs emissions in Ethiopia 
The total GHG emissions of Ethiopia were 150 Mt CO2 equivalent
61% of GHG emissions is originated from the agriculture sector. 
Nationally Determined Contribution (NDC)
- embody efforts by each country to reduce national emissions and adapt to the impacts of climate change
-The government of Ethiopia aims to decrease the GHG emissions by 64% in 2030
- Non-CO2 GHG emissions
- CH4 – has 35 times more GHG effect than CO2
- N2O – has 300 times more GHGs effect than CO2
Why agriculture?
- The main source of CH4 and N2O emissions is agricultural practices 
✓About 40% of all N2O emissions come from human activities, and agriculture is by far the greatest source. 
✓About 90% of that contribution comes from soil
Key terminologies 
Weather: the state of an atmospheric condition at a particular place and time. 
Weather changes frequently in a very short period.
Climate: the average weather condition of a particular location for over 30 years. 
Greenhouse gases (GHGs): gases that absorb and emit radiant energy within the thermal infrared range. 
The primary GHGs in the Earths’ atmosphere are water vapor, ozone (O3), carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O). 
Greenhouse effect: is the process by which radiation from the sun is trapped in the atmosphere thus 
warming the planet’s surface. 
GHGs cause greenhouse effects that results in global warming. 
Global warming: the rise in temperature of Earth’s atmosphere due to the increase in GHGs emissions 
Climate smart agriculture 
Climate-smart agriculture (CSA) - as a strategic approach that aims to (i) sustainably improve
agricultural productivity and enhance food security, (ii) increase farmers’ resilience and adaptation to
climate change, and (iii) reduce and/or remove GHGs emission where possible
The three pillars of climate-smart agriculture:
1. Adaptation: reduction the vulnerability of climate change-induced
disaster by altering the exposure, reducing sensitivity and increasing
the adaptive capacity
2. Mitigation: reduction of the GHGs emissions and enhancing
carbon sequestration
3. Productivity: increase agricultural productivity and income from
crops, livestock and fish, without negatively impacting the
environment
Adaptation strategies - this includes water-efficient technologies and practices. This practice helps to
minimize yield loss due to extreme rainfall events, erratic rainfall and drought.
- Soil and water conservation structure
- Water harvesting technologies
- mulching, tide-ridge
- Planting dates
- Improved variety/ breeds
(Nutrient/carbon-smart- includes technologies and practices that reduce GHGs emissions and
increase the carbon sequestration
- 2/3 of atmospheric C is stored in soils >>>>>>> atmospheric C + C in vegetation
- C in soil could be stored over 100 years
A. Composting
- Increases C sequestration in soils – 40 – 60% of compost is C, depending on feedstock
- Reduces dependence on mineral fertilizer
- Improve nutrient cycling in soils – N immobilization
- Balance nutrient supply and improve plant growth – enhance fertilizer use efficiency
Composting could be a source of GHGs emissions 
- Proper aeration – turning frequency (one a week) / mixing with bulking agent – straw
- Proper mixture – C/N ~ 25 -30
- Proper moisture content – 50-60%
- Different composting method – vermicomposting 
Agroforestry 




















• Good soil cover
• Crop diversification
Overall changes in soil GHGs
emissions and crop yields between no-




Relationship between Fertilizer application rate 
and N2O emissions 
Source: Global meta-analysis of the nonlinear response of soil nitrous oxide (N2O) emissions to fertilizer nitrogen
Does the shift from urea to NPBZn decrease N2O emissions? – hypotheses  
Effects of the combined application of organic and mineral N fertilizer on cumulative N2O
Source: N2O and NO Emissions as Affected by the Continuous Combined Application of Organic and 
Mineral N Fertilizer to a Soil on the North China Plain
Nitrification/denitrification inhibitors 
Total N2O-N emissions
Source: Comparative Effectiveness of Four Nitrification Inhibitors for Mitigating Carbon 
Dioxide and Nitrous Oxide Emissions from Three Different Textured Soils
Water management 
I. Irrigation method on emissions:
▪ DN- drip irrigation + N fertilization 
▪ FN – flood irrigation + N fertilization 
Source: Mitigation of greenhouse gas
emissions through optimized irrigation
and nitrogen fertilization in intensively
managed wheat– maize production
Partial root-zone irrigation:
Cheating the plant – Abscisic acid (ABA) 

Feeding management 
1. Forage-related CH4 mitigation strategies-
(i) feeding more highly digestible grass (herbage or silage) or replacing different forage types with 
corn silage - the challenge differs across ruminant types.
- Most effective for dairy cattle; effective for beef cattle to a certain extent; seem to have minor or no 
effects in sheep. 
2. Increased concentrate feeding and feed additives (e.g., nitrate)
- Appeared to be similar for dairy cattle, beef cattle, and sheep
3. Feed preparation 
Additives used to mitigate emissions from animal production 
Improved breeds – which grows fast and have 
high Nutrient efficient  
67 kg, Price- 100 kg birr
Manure management
A. Proper storage
- Clay soils are an excellent base for piles
- Slight slope (1-3%) to allow the pile to drain
- Composting 
✓Covering with plastic film/ plant materials could 
reduce emissions of ammonia and N2O from 
manure by 90% and 30%, respectively
B. Mixing with bulking agents – straw/ - 3:1 (manure : 
straw mixture)
C. Slurry acidification





• The addition of residues 
with easily degradable 




- Incorporation of manure
- Avoid cultivation after manure 
application 
Improved cooking stoves/ biogas – efficient utilization of manure





How to measure/ estimate the GHG budget of the farm





Basket of option (BoO): assessing the climate-smartness of different interventions
Adaptation – six sub-parameters were used. The score is ranging from -3 to +3, and thus the 
maximum point will be 18 points. The sub-parameters are: 
1. Reverting deforestation
2. Reducing soil erosion 
3. Increasing water availability 
4. Improving soil fertility 
5. Reducing livestock pressure on grazing land
6. Conserving biodiversity 
Mitigation – two sub-parameters were used. The score is ranging from -3 to + 3, and thus the 
maximum points will be 6 points  
1. Reducing GHGs emissions
2. Sequestering carbon
Livelihood – one sub-parameters was used. The score is ranging from -3 to + 3, and thus the 
maximum points will be 3 points  














































































































































































































Compost  NA +2 +2 +3 NA +2 +9 -2 +2 0 +2 +2 11 
Mulching  NA +2 +2 +1 NA +1 +7 +1 +1 +2 +1 +1 +10 
Agroforestry +3 +2 +2 +2 +1 +1 +11 +2 +2 +4 +2 +2 +17 
 
Thank you !!!!!!!!!!!!!!!!! 
